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OAQPS EPA/OAR Office of Air Quality Planning and Standards

OAR EPA Office of Air and Radiation

OMS EPA/OAR Office of Mobile Sources

OPAR EPA/OAR Office of Policy Analysis and Review

OPPE EPA Office of Policy Planning and Evaluation

ORD EPA Office of Research and Development

OZIPM4 Ozone Isopleth Plotting with Optional Mechanism-IV

PACE Pollution Abatement Costs and Expenditures survey

PAN peroxyacetyl nitrate

PAPE Pollution Abatement Plant and Equipment survey

Pb lead

PbB blood lead level

PCB polychlorinated biphenyl

PES Pacific Environmental Services

pH the logarithm of the reciprocal of hydrogen ion concentration, a measure


of acidity 
PIC product of incomplete combustion 
PM

10 
particulates less than or equal to 10 microns in aerometric diameter 

PM
2.5 

particulates less than or equal to 2.5 microns in aerometric diameter 
POP population 
Pop

mild 
exposed population of exercising mild asthmatics 

Pop
mod 

exposed population of exercising moderate asthmatics 
ppb parts per billion 
PPH people per household 
pphm parts per hundred million 
ppm parts per million 
PPRG Pooling Project Research Group 
PRYL percentage relative yield loss 
PURHAPS PURchased Heat And Power 
PVC polyvinyl chloride 
r2 statistical correlation coefficient, squared 
RAD restricted activity day 
RADM Regional Acid Deposition Model 
RADM/EM RADM Engineering Model 
RAMC Resource Allocation and Mine Costing model 
RfD reference dose 
RIA Regulatory Impact Analysis 
ROM Regional Oxidant Model 
RRAD respiratory restricted activity day 
RUM Random Utility Model 
s.e. standard error 
SAB Science Advisory Board 
SAI Systems Applications International 
SAQM SARMAP Air Quality Model 
SARA Superfund Amendment Reauthorization Act 
SARMAP SJVAQS/AUSPEX Regional Modeling Adaptation Project 
SCC Source Classification Code 
SEDS State Energy Data System 
SIC Standard Industrial Classification 
SIP State Implementation Plan 
SJVAQS San Joaquin Valley Air Quality Study 
SMSA Standard Metropolitan Statistical Area 
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Acronyms and Abbreviations 

SO
2 

sulfur dioxide

SO

4
2- sulfate ion


SOS/T State of Science and Technology (refers to a series of NAPAP reports)

SRaw Specific Airway Resistance

STAR Stability Array weather database

TAMM90 Timber Assessment Market Model (revised version)

TEEMS Transportation Energy and Emissions Modeling System

TIUS Truck Inventory and Use Surveys

TRI Toxic Release Inventory

TSP total suspended particulate

U.S. United States

UAM Urban Airshed Model

URI upper respiratory illness

USDA United States Department of Agriculture

USEPA United States Environmental Protection Agency

VC vinyl chloride

VMT vehicle miles traveled

VOC volatile organic compounds

VOP Vehicle Ownership Projection

VR visual range

W126 index of peak weighted average of cumulative ozone concentrations

WLD Work Loss Day

WTP willingness to pay


xxi 



The Benefits and Costs of the Clean Air Act, 1970 to 1990 

xxii




Acknowledgments 

This project is managed under the direction of Robert D. Brenner, Director of the U.S. EPA Office of Air 
and Radiation/Office of Policy Analysis and Review and Richard D. Morgenstern, Associate Assistant Admin
istrator for Policy Planning and Evaluation, U.S. EPA (currently on leave as Visiting Scholar, Resources for the 
Future). The principal project managers are Jim DeMocker, EPA/OAR/OPAR; Al McGartland, Director, EPA/ 
OPPE/OEE; and Tom Gillis, EPA/OPPE/OEE. 

Many EPA staff contributed or reviewed portions of this draft document, including Joel Schwartz, Michael 
Shapiro, Peter Preuss, Tracey Woodruff, Diane DeWitt, Dan Axelrad, Joel Scheraga, Anne Grambsch, Jenny 
Weinberger, Allyson Siwik, Richard Scheffe, Vasu Kilaru, Amy Vasu, Kathy Kaufmann, Mary Ann Stewart, 
Eric Smith, Dennis J. Kotchmar, Warren Freas, Tom Braverman, Bruce Polkowsky, David Mobley, Sharon 
Nizich, David Meisenheimer, Fred Dimmick, Harvey Richmond, John Haines, John Bachmann, Ron Evans, 
Tom McMullen, Bill Vatavuk, Larry Sorrels, Dave McKee, Susan Stone, Melissa McCullough, Rosalina 
Rodriguez, Vickie Boothe, Tom Walton, Michele McKeever, Vicki Atwell, Kelly Rimer, Bob Fegley, Aparna 
Koppikar, Les Grant, Judy Graham, Robin Dennis, Dennis Leaf, Ann Watkins, Penny Carey, Joe Somers, Pam 
Brodowicz, Byron Bunger, Allen Basala, David Lee, Bill O’Neill, Susan Herrod, and Susan Stendebach. Allyson 
Siwik of EPA/OAR/OAQPS and Bob Fegley of EPA/ORD/OSPRE played particularly important roles in coor
dinating substantive and review contributions from their respective offices. 

A number of contractors developed key elements of the analysis and supporting documents. These contrac
tors include Bob Unsworth, Jim Neumann, Mike Hester, and Jon Discher of Industrial Economics, Incorporated 
(IEc); Leland Deck, Ellen Post, Lisa Akeson, Brad Firlie, Susan Keane, Kathleen Cunningham, and John Voyzey 
of Abt Associates; Bruce Braine, Patricia Kim, Sandeep Kohli, Anne Button, Barry Galef, Cynde Sears, and 
Tony Bansal of ICF Resources; John Langstaff, Michelle Woolfolk, Shelly Eberly, Chris Emery, Till Stoekenius, 
and Andy Gray of ICF/Systems Applications International (ICF/SAI); Dale Jorgenson, Peter Wilcoxen, and 
Richard Goettle of Jorgenson Associates; Jim Lockhart of the Environmental Law Institute (ELI); Beverly 
Goodrich, Rehan Aziz, Noel Roberts, and Lucille Bender of Computer Sciences Corporation; Margaret Sexsmith 
of Analytical Sciences, Incorporated; Ken Meardon of Pacific Environmental Services (PES); David South, 
Gale Boyd, Melanie Tomkins, and K. Guziel of Argonne National Laboratory (ANL); Don Garner; Rex Brown 
and Jacob Ulvila of Decision Science Consortium; and Jim Wilson and Dianne P. Crocker of Pechan Associ
ates. John Pitcher and H. Glenn Court of STRA managed the technical production of an earlier version of the 
draft document. The SARMAP AQM runs were provided by Carol Bohnenkamp of EPA Region 9 and Saffet 
Tanrikulu of the California Air Resources Board. 

Science Advisory Board review of this report is supervised by Donald G. Barnes, Director of the SAB Staff. 
SAB staff coordinating the reviews have included Jack Fowle, Jack Kooyoomjian, Sam Rondberg, Fred Talcott, 
and Randall Bond. Diana Pozun provided administrative support. 

The SAB Council was chaired by Richard Schmalensee of MIT throughout the development of the present 
study. The Council is now chaired by Maureen Cropper of the World Bank as the Council’s focus shifts to the 
upcoming prospective studies. Members who have participated in the review of this draft report include Morton 
Lippmann of New York University Medical Center, William Nordhaus of Yale University, Paul Portney of 
Resources for the Future, Kip Viscusi of Harvard University, A. Myrick Freeman of Bowdoin College, Maureen 
Cropper, Ronald Cummings of Georgia State University, Daniel Dudek of the Environmental Defense Fund, 
Robert Mendelsohn of Yale University, Wayne Kachel of MELE Associates, William Cooper of Michigan 
State University, Thomas Tietenberg of Colby College, Paul Lioy of the Robert Wood Johnson School of 
Medicine, Roger McClellan of the Chemical Industry Institute of Toxicology, George T. Wolff of General 
Motors, Richard Conway of Union Carbide Corporation, and Wallace Oates of the University of Maryland. 

xxiii 



The Benefits and Costs of the Clean Air Act, 1970 to 1990 

The SAB Council Physical Effects Review Subcommittee was chaired by Morton Lippmann. Members 
who have participated in the review include David V. Bates of the University of British Columbia, A. Myrick 
Freeman of Bowdoin College, Gardner Brown, Jr. of the University of Washington, Timothy Larson of the 
University of Washington, Lester Lave of Carnegie Mellon University, Joseph Meyer of the University of 
Wyoming, Robert Rowe of Hagler Bailly, Incorporated, George Taylor of the University of Nevada, Bernard 
Weiss of the University of Rochester Medical Center, and George Wolff of the General Motors Research Labo
ratory. 

The SAB Council Air Quality Subcommittee was chaired by George Wolff. Members who have partici
pated in the review include Benjamin Liu of the University of Minnesota, Peter Mueller of the Electric Power 
Research Institute, Warren White of Washington University, Joe Mauderly of the Lovelace Biomedical & En
vironmental Research Institute, Philip Hopke of Clarkson University, Paulette Middleton of Science Policy 
Associates, James H. Price, Jr. of the Texas Natural Resource Conservation Commission, and Harvey Jeffries of 
the University of North Carolina, Chapel Hill. 

This report could not have been produced without the support of key administrative support staff. The 
project managers are grateful to Catrice Jefferson, Nona Smoke, Carolyn Hicks, Eunice Javis, Gloria Booker, 
Thelma Butler, Wanda Farrar, Ladonya Langston, Michelle Olawuyi, and Eileen Pritchard for their timely and 
tireless support on this project. 

xxiv 


